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COMMUNITY SURVEY OF BYPERTENTION IN SEMARANG 
R. Boedhi Darinojo * 
Pada tahun 1976 telah dilakukan survey mengenai pendenta hypertensi beberapa kelompok pen- 
duduk yang terdiri dari kelompok pegawai pemerintah dan buruh golongan sosial ekonomi rendaj! di 
~endnkan, petani di desa Kaliredjo, penduduk didaerah pedalaman di desa Randublatung, nelayan 
di pulau Karimunjawa dan beberapa pengunjung pekan raya Semarang tahun 19 76. 
Tujuan survey ialah untuk mempelajari prevalensi hypertensi pada kelompok populasi yang di pilih 
dalam survey. Berdasar atas metode yang' dianjurkan oleh WHO (1  972) diantara kelompok penduduk 
yang berumur 20 tahun keatas hasil survey ini menunjukkun bahwa prevalensi hypertensi didaerah- 
daemh survey berkisar antara 8,6 - 11,8persen Angka ini rnenyerupai angka prevalensi dinegara-negara 
yang sedang berkembang lainnya. Sehin itu diperoleh angka prevalensi terendah 1,8 persen di daerah 
Ungamn Pada umumnya prevalensi tinggi terdapat para kelompok wanita dan pada Iaki-laki Didaerah 
urban persentase kesadamn pada penderita hypertensi lebih tinggi di bandingkan dengun di daerah- 
daerah rural. 
Prevalence of hypertension in the commu- 
nity have been reported from developed 
countries (a.0. Prineas et a1 1973, Kimura 
1973 Me Call et a1 1973, Hawthorne et a1 
1974, Marmot et a1 1975), figures estimated 
being in the range of 10 - 20 percent (WHO 
1974). Kimura (1973) has found a prevalence 
of 15-22 percent in Kyushu, Japan. In the 
U.S.A. 15_20 percent of adults have hyper- 
tension, whereas more than half of these 
people have hypertensive heart disease. The 
black community in the U.S.A. yielded even 
more than 20 percent prevalence (Nat. Health 
Survey, Inter Society Commission . for Heart 
hsease Resources, 1971). 
Only a few prevalence studies in the com- 
munity have been done in developing countries 
a.0. 9.3 percent of Taipei urban population 
(Cheng et a1 1972), 15.4 percent among the 
Druses in Israel (Manelis & Shasha 1973), 20 
percent in Singapore urban population (Lee et 
a1 1974), 4.4 - 36.0 percent among Poly- 
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nesian population (Prior 1973), 15.5 percm 
in Cuba (W.H.O. 1975), 5-10 percent in the. 
Peoples Republic of China (Wu 1976). 
Arterial hypertension is an important risk 
factor in ischemic heart disease, too. This is ,  
evidenced by the high prevalence of hyperten- 
sion in patients with myocardial infarction, 
being 75.1 percent in West Malaysia (Bala- 
sundaram 1972), 34.4 percent in Semarang, 
Indonesia(Boedhi-Darmojo1975). ' 
Knowing that hypertension appears to be a 
common disease and often without complaints 
(Waters 1971, Lancet 1970, Weiss 1972), but 
could be treated relatively easily (Yeterans 
Administration Cooperative Study Group 
1967, 1970), information on its real pre- 
valence in the community, in urban as well as 
in rural areas, in the low as well as in the high 
sosio economic level of the society, should be 
collected. This means a more active case fin- 
ding and early treatment rather than to wait 
till the symptoms and complications have 
fully emerged. 
In the light of the present knowledge, 
hypertension in the community can be re- 
garded as an "ice-berg7*, the large proportion 
of patients without complaints lying beneath 
R. BOEDHI DARMOYO 
t h e - a t e r  level, while only patients with cpm- ones are just which have t o  be looked for, if 
fjliints and/or complications are visible. Those severe hypertension with fatal compljcations is 
cases without complaints and the borderline to be prevented, Fig. I. and Fig 11. 
HYPERTENSION WITH M 
COMPLICATIONS 
rvr* A 
I - I 
Fig. t Hypertension in the Community as an "Ice bera" 
MATERIALS AND METHODS. 
An urban population of one subdistrict of 
Semarang, the capital city of Central Java, 
attendants of Semarang Fair 1976 (urban), 
a rural population of Kalirejo Ungaran, 25 ktn 
south of Semarang, a rural population of 
Randublatung, 125 km east of Semarang and 
a rural population of the island Karimunjawa 
in the Java Sea, 150 km north of Semarang, 
were selected as the survey population. 
In the sub-district o f '  Semarang chosen, 
the main portion of the population comprised 
of goverment officials and laborers with low 
and middle sosio economic levels (Pindrikan 
sub district). 
In the Semarang Fair 1976, which is held 
every year to  promote regional development, a 
hypertension-pavillion for case finding and in- 
formation about hypertension was opened. 
Kalirejo is a rival village, Randublatung is a 
village located among the forests, while the 
island of Karimunjawa representated a fisher- 
men's village. ' 
As recommended by the W.H.O. (1962, 
1973) only adult people 20 years or more 
were examined. Either house to house exami- 
nations were done or the people were collect- 
ed in a certain .place (usually a village hall 
or a school building) after which a house- 
to-house visit was paid to find the non-respon- 
dents. Calling the people with a "tong-tong" 
(wooden alarm bar) which was extended 
throughout the whole village appeared to be 
very practical. 
A casual blood pressure measurement was 
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a. Population Examined 
b. Normotensives 
c. Hypertensives 
d. Unaware of Hyp. 
e. Aware of Hyp. 
f .  Treated Irregular 
g. Treated Regular 
h. Inadequately Treated 
i. Adequately Treated 
Fig. I I .  Community Survey of Hypertension (Semarang, Urban Population). 
done with carefully calibrated mercury 
sphygmo-manometers. (W.H.O. 1962). The 
examining teani compksed of residents of the' 
Departenient of Medicine, Diponegoro Uni- 
versity/Dr. Kariadi hospital and senior stu- 
dents from the Faculty of Medicine, super- 
vised by an internist/cardiologist. Before the 
measurement, a medical and family history 
regarding the person examined and a short 
questionnaire of complaints and other pos- 
sible associated factors in hypertension, were 
filled in by the students. To minimize inter 
and intra observer's error as far as possible, a 
training prior to the action was organized. 
Population statistics from the latest census 
in early 1976 were used. (Census for the 
General Election in 1977). 
A fair to good coverage of the whole 
population could be reached (table 1). Only 
for the village Randublatuna a 10 percent 
random sample survey was done. 
These surveys were all done together with a 
comprehensive health delivery action, khich 
had a very positive effect as evidenced by the 
good response it yielded. This may be called 
the "sugar coating" approaches to the corn- 
niunity. After the data have been* compiled 
the 'Chi square test was applied for statistical 
analysis. 
RESULTS. 
The prevalence of hypertension in the 5 
population groups are shown in table 1,  de- 
picting also the sex distribution. The per- 
centages of borderline hypertension, ' mild 
hypertension,  awareness of hypertensive 
status, newly discovered cases, treated cases 
and adequately treated cases .are shown in 
table 2. 
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Table 1 ,Prevalence of hypertension 
no of coverage prevalenr~ percent 
Place of survey population percent male female f + r n  
Semarang (urban) 1636 81,5 7,5 10,9 0.3 
Sernarang Fair (urban) 1126 - 7.6 10.0 8.2 
Kaliredjo Ungaran (rural) 71 1 92.7 0.9 2.7 71 .%- 
Randublatung (rural) 6784 1 0 r . s "  6.0 11.6 8.6 
Karirnujawa (islandlrural) 2015 61 11.2 12.2 11.8 
7 cs. = random sempling 
Table 2 The percentages of borderline hypertension 
Hypertension Sernarang Sernarang-Fair Randublatung Kaliredio .. Kerirnun Jawa. 
percent (urban) (urban) (,.rural ) Ungaran (irland- 
( rural ) rural I .  
Borderline Hyp. 15.5 9.9 136 4.8 16.3 
( 140190-1 59/94 mm Hg) 
Mild hyp. 72.2 85.9 83.6 100.0 82.8 
(diast. BP 95-105) 
Awareness of hyper- 56.0 54.4 1.7 10.0 6.9 
tension state 
Newly discovered cases 44.0 45.6 98.3 90.0 -93.1 
Treated cases 11 0 21.7 0.0 10.0 1.9 
Adequately treated cases 4.1 6.3 0.0 0.0 0.0 
W.H.O. estimation : awareness of hypertensive stat& 50 percent treated cases 25 percent adequately treated cases 
12.5 percent. 
Prevalence of hypertension according t o  age 
(in decades) and sex distribution are shown in 
table 3. I t  appeared that theprevalence did not 
differ significantly between the city and 
village dwellers. 
The figures from the village Kalirejo Ungaran, 
however, in comparison with the others 
very low (1:g percent p < (O.Ol).Also it was 
apparent that the prevalence in women were 
in general higher than in men, either as a 
whole population or divided into age groups. 
(n.s). 
The prevalence rate of hypertension accor- 
ding to  the height of diastolic pressure can be 
seen in table 4. This table shows the pre- 
valence of mild (diastolic blood pressure 95 - 
105 mm Hg) and borderline hypertension 
(blood pressure ranging 140190 - 159194 mm 
Hg) as shown in table 2. 
Overweight (using Quetelet's rule height in 
cm 100, if more than 10 ~ e r c e n t  beyond this 
weight) appears to be an important factor to 
accompany hypertension (P < 0.01), especial- 
ly in women). This was true at least in the 
Semarang urban population, while among the 
rural areas dwellers this was not apparent. 
Finally, comparing associated complaints 
between normo and hypertensives among the 
city dwellers of Semarang the following com- 
plaints were significantly more present among 
hypertensives: occipital headache (Pm< 0.01), 
headache (P < 0.01 among men and P < 0.05 
among women), irritabillity (P < 0.05), easy 
tiredness (P < 0.05 for men and P < 0.01 for 
- 
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Table 3 Prevalence rate of hypertension by sex and age (~ercent). - 
Age distribution RuraLarea Urban area 
( years 
Ungaran Randublatung Karimunjawa Semarang ' Semarang - Fair 
M F Total M F Total M' F Total M F Total M F Total 
2 0 - 2 9  - 0.0 0.0 0.0 1.5 10.8 6.1 6.8 7.2 7.1 1.3 1.8 1.5 2.7 0.7 2.3 
30 - 39 0.0 1.2 0.6 3.3 9.9 6.7 10.9 6.3 8 . 4  4.4 3.1 3.7 5.2 6.8 5.5 
40 - 49 0.0 1.7 0.9 7.1 13.2 10.2' 9.6 16.9 13.2 13.6 16.9 ' 16.1 18.6 22.6 20.0 
50 - 59 0.0 3.5 1.7 9.2 11.9 10.2 20.3 23.4 21.8 23.6 21.6 22.4 20.0 29.2 22.6 
. -- - -- 
Whole population 0.9 2.7 1.8 6.0 11.6 8.6 11.2 12.2 1 8  7.5 10.9 9.3 7.6 10.0 8.2 
e 4 Prevalence rate of hypertension according to diastolic blood pressure (percent). 
-- - -- 
. 81. Pressure Rural area Urban area 
Ungaran Randublatung Karimunjawa 
F Total M F Total M F Total 
50 63.6 29.4 45.6 40.5 21.3 34.5 29.0 
50 36.4 5.9 13.6 11.5 49.2 28.637.2 
0 0 35.3 25.0 27.9 18.1 15.5 16.6 
0 0 5.9 2.3 3.3 22.6 7.2 4.8 ' 
0 0 17.7 9.1 11.5 4.9 10.8 8.3 
0 0 0 0 0 1.6 0 0.7 
0 0 0 4.6 3.3 3.3 0 1.4 
0 0 0 0 0 0 1.2 0.7 
0 0 5.9 0 1.6 0 1.2 0.7 
0 0 0 0 0 ,  0 1.2 0.7 
Semarang 
M F .  
Semarang - Fair 
Total M F Total 
- 12.325.9 18.3' 
38.9 33.9 ' 7.4 26.1 
33.3 30.8 37.1 32.6 
7.4 10.8 7.4 9.8 
11.1 7.7 7.4 7.6 
3.7 0 3.7 1.1 
3.7 4.6 3.7 4.4 
1.8 0 0 , O ,  
0 0 0 , o  
0 0 7.4 2.2 
Y systolic BP = 160 mmHG 
won 
0.0 1 
onlv 
len), insomnia (P < 0.05 for men and P < 
for women). Among the-rural population 
I occipital headache . yas a significant 
g in hypertensives. 
DISCUSSION 
Thc 
survey 
these 
to Ro 
survey 
than t 
1 I. ~ 
: coverage of the whole community 
.s are regarded as fair to good, in one of 
even as high as 92.7 percent. According 
se & ~lackburri (1968) such community 
,s should reach a coverage of not less 
30, percent. As expected, the male popu- 
lation was more difficult to reach due to  their 
activities outside their homes.  his was more 
apparent in the male population of the island 
Karimunjawa, which might be the cause of 
the coverage of only 61 percent. Except for 
this, this fair to good results could be ascribed 
to the comprehensive health delivery action 
which always accompanied the surveys. This 
was done by opening mobile out-patients 
clinic, free of charge, giving useful infor- 
mation about health care (esp. personal and 
environmental hygiene) etc., in the form of 
groups or general meetings using also audio- 
visual aids such as pictures, slides or films. 
Motivation to promote health, esp. to  key 
persons of the village (village head, teachers, 
paramedical, personnels, religion leaders etc) 
appeared to be of vejr much help. 
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From this survey the willingness to seek 
medical treatment of the people was surpri- 
singly excellent in spite of their very busy 
daily work in the field or on the sea. Mo- 
reover, the impression that doing such surveys 
in the city is much more difficult to acconi- 
plish than in the rural areas. 
The prevalence figures found appeared to 
resemble that of the other developing countries 
(Cheng et a1 1972, Wu 1979 ,  but less than 
that of Singapore (Lee et a1 1974), Japan 
(Kimura 1973) and western figures (ax. Mc. 
Call et a1 1973, U.S.A. Dept. of Health, 
Educatjorl and Welfare 1960- 1962). 
With the exception of the village Ungaran, 
no clear differences existed between figuresfrom 
urban and rural areas. The Ungaran village, ' 
having a prevalence of only 1.8 percent is a 
sosio-economically better situated area 
enjoying two rice crops yearly. Whether this 
and also the famous peaceful mind and calm 
nature of the Javanese, esp. from Central Java, 
was really the explanation, remains to  be 
proved. Data collection from other parts of 
the Indonesian archipellago is being done. In a 
sample survey along the Raniu river in Papua 
N. Guinea, Stanhope (1973) has found among 
the population also a prevalence of only 2 
percent. 
Prevalence rates of hypertension in these 
studies appearred to be higher in women than 
in men. This was found in rural as well as in 
urban population a fact that is in contrast with 
most western figures which generallly showed a 
higher prevalence among men (Mc Call et a1 
1973, U.S.A. Dept. of Health, Education & 
Welfare (1960 - 1962, Prineas et a1 1973, 
Hawthorne et a1 1974). Prior (1973) found 
among Polynesians in the Pacific similar higher 
prevelance, of hypertension among women. 
Manelis & Shasha (1973) have found the same . 
fact among the Druses in Israel. Findings how- 
ever, in this study showed no significant di- 
ferrence (P > 0.05). 
Whether urinary infection which tends to  
occur more easily in women could be the 
cause of this higher prevalence, needs further 
investigation. 
I t  was fortunate that the large portion of the 
hypertensive population belonged to the mild 
hypertensives (diastolic BP 95 - 104 nlm Hg, ' 
Freis 1974), being between 72.2 - 100 
percent (see table). Whether these people with 
mild hypertension should be treated or not, 
controversial views still exist. The same applies 
for the borderline cases, which in our series 
ranged between 4.8 - 16.3 percent (Cheng et 
al 6.2 percent, Freis 10 - 15 percent). 
Waiting further positive results from pros- 
pective studies, the best thing to do is to keep 
an eye on this mild and borderline cases, 
without using drugs unless the blood pressure 
is going to increase to higher levels and target 
organ damage is going to occur. This is also 
suggested by Miall & Chinn (1974), WHO 
(1974) and Doyle (1976). 
Comparing figures estimated by the WHO 
(1974) and that of Howthorne et a1 (1974) 
with findings from Semarang about the aware- 
ness of hypertensive status, newly discovered \ I 
cases, treated cases and adequately treated ] 
cases, the figures were somewhat comparable 1 
(fig 11). This does not apply, however, with 
figures from the rural areas. 1 I 
This is because the rural population unlike the ' 
city dwellers, for the most part could not / 
enjoy a fair health-service yet. so that the 1 
newly discovered cases were as high as 90 , 
percent or more, the percentage of the treated 
cases ranging between 0 - 10 percent (table 
2). That this was not the only cause to explain 
the bad results of finding and treating the 
hypertensive was evidenced by the figures in 
developed coun'tries where the prevalence of 
undetected cases in the community are still 
high, too, (Hawthorne et a1 1974, WHO 1974). 
Also the percentages of already known cases 
which remain untreated and adequately treated 
cases are still unsatisfactory. 
Moreover, Miall & Chinn (1974) stated that 
64 percent of the treated men and 32 percent 
of the treated women have been under treat- 
ment only after the coniplications had occu- 
red. The Inter Society Co~iimission for Heart 
Disease Resources (1 97 1) stated that several 
studies have suggested that only 15 - 20 
percent of patients with hypertension are 
under adequate medical management. This 
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proportion is sliiall because, : many patients 
are asymptomatic and unaware of their 
hypertensive status, they are not  told or 40 
not understand the need for long term hyper- 
tensive therapy and the results of psycho- 
logical, physical and financial barriers. 
In this study in Senlarang (urban popu- 
lation), doctor's advice seemed t o  play an 
important role for the continuation of therapy 
alllong the regularly treated patients (Boedhi 
- Darniojo 1975). Since the opening of the 
hypertension clinic, this was fortunately the 
experience too,  at least in  places where me- 
dical facilities and financial factors etc. permit 
it. 
Results. of  control by the general practitioners 
are promising, while information of control 
by the Health Centres are still t o  be collected. 
In these rural areas shortage of medical faci- 
lities, the socio- economical, logistical, and 
transportation difficulties might influence the 
result of a case detection and control program 
of hypertension, but ignorance and neglection 
together with lack of knowledge are important 
factors as well. Even in developed countries 
treating the hypertensives is less than satisfac- 
tory (Miall & Cllinn 1974). 
This Ignorance and neglection is demons- 
trated to  be present among doctors, too. In a 
cardio vascular survey, 100 doctors in Se- 
lnarang were examined aged 3 5  years and 
over. (Boedhi-Darmojo 1973), A prevalence of  
34.4 percent was found, whereas nearly one 
third of these doctors did not know about 
their hypertensive status prior t o  the health 
examination. 
In a previous report about complaints 
found among hypertensives and the normoten- 
sives in Semarang, occipital headache, hea- 
dache, irritability, easy tiredness and insomnia 
were significantly found more among hyper- 
tensives. (Boedhi - Darmojo 1975). Among 
the rural population however, none of the 
coniplaints except occipital headache (P < 
0.05), differred significantly. According- t o  
Freis (1974) a typical occipital headache in 
the morning is characteristic only of severe 
or malignant hypertension. ?.." - -...-- -. 
i k 
I 
Waters 11971) did not find significant core- 
lation between headaclic and high blood prcs- 
sure, while Weiss (1972) has found the same 
non significant results regarding headache, 
epistaxis, tinnitus, dizziness and fainting. 
SUMMARY 
Community prevalence of hypertension 
have been reported from developed countries, 
figures estimated being in the range of 10 - 
20 percent. From developing countries ho- 
wever, such figures are still scarce. 
Knowing the existence of the "ice-berg" 
phenomenon in arterial hypertension, a more 
active case finding should be done, followed by 
an early treatment. Allefforts should be done in 
the forni of  surveys on selected groups and sam- 
ples of  whole communities, in urban as well as in 
areas. T o  get a high coverage, studies should 
be done in the franie of a comprehensive 
health delivery action, using such a the so- 
-called "sugar coating" approaches. Key- 
persons of those villages and medical students 
appeared t o  be of much help. 
Using methods as recommended by the 
W1i0 (1962) among people 20 years and 
older, survey of hypertension in Central Java, 
in 2 urban and 3 rural cornlnunities showed 
the prevalence figures being between 8.6 - 
11.8 percent. 
These figures resemble from other developing 
countries but lower than the westerm ones. 
No clear difference exists between urban and 
rural figures. However, prevalence of only 1.8 
percent in one of the iocio econon~ic better 
situated village (Ungaran). The prevalence 
figures in women were higher than in men. 
In the urban area, percentages of  awareness 
of hypertensive status, newly discovered cases, 
treated cases and adequately treated cases, 
were some what comparable with that of  the 
WI-10 estimation. In rural areas however, the 
figures were much less. 
Constraints in control and prevention wgre 
a .0 .  ignorance and neglection, lack of  
knowledge, shortage of rnedical facilities, 
transportation problenls and financial barriers. 
R. BOEDHI DARMOYO 
ACKNOWLEDGEMENTS dical students and other persons, who without 
them this publication would have been irn- 
Many thanks are due to the doctors, me- possible. ' 
REFERENCES 
Balasundararn. 'R. (1972) Ischemic heart 
disease in West-M$aysia, Proc. Vth Asian- 
Pacific Congess of Cardiology, 275 
Boedhi Darmojo. R. (1973) A Suivey of 
ischemic heart .disease among doctors in 
Semarang, Proceedings of the 2nd. Nat. 
Congress of Internal Medicine, Surabaya 15 
Boedhi Darmojo R., Imam Parsudi & Harmadji 
(1975) A community survey of hyperten- 
sion in an urban population, ASEAN 
Congress of Cardiology, Den Pasar, Bali 
Boedhi Darmojo R., Sugiri, Harmaji, Suharti, 
C., Suharjo 6t Imam Parsudi (1976) A 
survey of hypertension on an island in the 
Java Sea, 6 th  Asian-Pacific Congress of 
Cardiology, Honolulu 
Cheng. C.M., Tseng W.P., Tseng Y.Z., Huang 
T.Y., Lin C.C., Wang T.Y. & Yang H.C. 
(1972) Prevalence of heart disease in Taipei 
urban population, Proc. Vth Asian-Pacific 
Conggress of Cardiology, 27 1 
Doyle. A.E. (1976). T h e  dilemma of mild 
hypertension, in Hypertension and Stroke 
Control in the Community, WHO, Geneva 
Freis E.D. (1974) The clinical spectrum of 
Essential Hjrpertension, Arch. Intern, Med. 
133.982 
Goldberg. L.L. (1975) Current therapy of 
hypertension (A Pharmacologic approach). 
Am J. Med. 58.489 
Hawthorne. 'v.M., Greaves D.A. & Beevers. 
D.G. (1974). Blood pressure in a Scottish 
town, Brit. Med. J. 3, 600 
Inter-Society Commission for heart disease 
resources (1971) Guidelines for the de- 
tection, Diagnosis and Management of 
hyper tens ive  Populations, Circulation, 
XLIV ' 
Kimura. N. (1973) A Population survey on 
Cerebrovascular and Cardio Vascular disease 
in Kyushu, Japan, Singapore Med. J. 
t 14.3.230 
Lancet (1970) Screening for hypertension, 2, 
299 
Lee. H.P., Seah. C.S., Yik. T.Y., Low. L.P., 
Leong S.F., Wan. S.H. Ku G. and Goh E.H. 
(1974) An epidemiological survey of blood 
pressure in Singapore, 1974, Cardiology, 
35 
Manelis. G. & Shasha S. (1973) Atheroscle- 
rotic heart disease among the Druses in 
Israel, Singapore Med. J. 14.3 230 
Marmot. M.G., Syme. S.L., Kagan. A, Kato. 
H, Cohen. J.B. and Besky (1975) Epide- 
nliological studies of coronary heart disease 
and stroke in Japanese men living in Japan, 
Hawai and California: Prevalence of co- 
ronary and hypertensive heart disease and 
associated risk factors, Am. J. Epidemiol. 
102, 514 
Mall. W.E. & Chinn. S. (1974) Screening for 
hypertension Some epidemiological ob- 
servation, Brit. Med. J. 3. 595 
Pathik. B. & Ram. P (1972) Acute myocardial 
infarction in Fiji, Proc. Vth Asian-Pacific 
Congress of Cardiology, 282 
Prior I. (1977) Cardiovascular epidemiology in 
P o l y n e s i a d ~ n  the Pacific, singapore Med. 
J. 14,3 223 
Rose. G.A. & Blackburn H. (1968) 
Cardiovascular survey methods, WHO 
monograph series no. 56, Geneva. 
Stanhope. J.M. (1973) Population studies in 
Papua N, Guinea, Singapore, Med. J. 14, 3, 
228 
Tsai H.C. & Lee Y.T. (1972) A Clinical ob- 
SURVEY OF HYPERTENSION IN SEMARANG 
servation of acute myocardisl infarction in 
Taiwan 1960 - 1967, 5th. APCC, Singa- 
pore, 273 
Veterans Administration Cooperative Study 
croup on Antihypertensive Agents (1967) 
Effects of treatment on morbidity in Hyper 
tension, Jama, 202, 1028 
Veterans Administration Cooperative Study 
Group (1970) Effect of treatment on mor- 
bidty in hypertension, J.A. M.A. 21 3, 1143 
Waters W.E. (1971) ~eadachk  and blood pres- 
sure in the community, Brit. Med. J.l, 
142 . 
Weiss. N.S. (1972) Relation of high blood 
pressure to headache, epistaxis, and se- 
lected other symptoms, New Engl. J. Med. 
287, 631 
WHO techn. rep. series No. 231 (1962) Ar- 
terial hypertension and ischemic heart disease 
(Preventive aspects, WHO, Geneva 
WHO (1972) Community control of stroke 
and hypertension report of WHO meeting, 
C o p e n h a g e n / G e n e v a ,  (Par t  I1 : 
Hypertension) 
WHO (1973) Community control of hyper- 
tension, CVD/S/73/ 1 1, WHO meeting on 
community control of stroke and hyperten- 
sion, Geneva 
WHO (1974) Cardiovascular diseases Care and 
Prevention-2, WHO. Chronicle, 28, 116. 
W.H.O. (1975) Report of W.H.O. meeting on 
the community control of hypertension, 
Geneva, November 
Wu Ying-kai (1975) Mass survey and control 
of hypertension, stroke and ischemic heart 
disease in the People's REP. of China, in 
Report of WHO meeting on the community 
control of hypertension Geneva, November 
Yamazaki. N. (1972) Epidemiological studies 
on m.i. in Japan, Proceeding Vth Asian - 
Pacific Congr. Cardiology, 268 
